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COMPOSITIONS FOR PULMONARY ADMINISTRATION 



Field of the invention 
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Th. nresent invention relates to pharmaceutical compositions useful in the 

pVadrenoreceptor agonist and/or a corticosteroid. 
Background of the invention 

Therefore, patients often do not recogniz y 

adrenoceptor agonists, e.g. salmeterol. formorero ari pro^ 

efficiency of long-acting pVadrenoreceptor agontsts. 

inn on „ Uic 5c w ause besides providing direct 

,0 ronte. Typical delivery systems for mtaalab e , *»» . « P ^ 
inhaler (pMDD comprising a sospensron o ^^^JJ^ 

admixed with coarser earner or dmrent so* asl ^ anu-inflamma- 
drug in aqueons solution or suspension. Inhalable commnar 
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tory agent and a bronchodilator have been described e.g. in patent publications EP 
416950, EP 416951, WO 93/11773 and WO 98/15280. 

Despite recent advances in the understanding and treatment of asthma, there 
are still problems related to dosing regimens and systemic effects of the anti-asthma 
drugs. Therefore improvements in the treatment of asthma and other respiratory 
disorders are desired. 

/ Summary of the Invention 

It has been found that an inhalation medicament comprising, as a combined 
preparation, orazipone and a f^-adrenoreceptor agonist and/or a corticosteroid, 
provides improved disease control of asthma and other respiratory disorders. 

a 

1 5 Accordingly, the present invention provides an inhalation medicament 

comprising orazipone and a p 2 -adrenoreceptor agonist and/or a corticosteroid as a 
combined preparation. 

The present invention also provides a method for treating asthma and other 
20 respiratory disorders which comprises the simultaneous, sequential or separate 

administration of an effective amount of orazipone and a p 2 -adrenoreceptor agonist 
and/or a corticosteroid. 

The present invention also provides an inhaler device containing orazipone 
25 and p 2 ~adrenoreceptor agonist and/or a corticosteroid as therapeutically active 
ingredients for pulmonary administration. 

The active ingredients of the combination are preferably presented, separately 
or in admixture, as a pharmaceutical formulation together with one or more 
30 pharmaceutically acceptable additive, diluent or carrier. 

The active ingredients are preferably provided as micronized particles, e.g. 
having mass median diameter of less than 10 |iim. Preferably, the medicament is 
provided in the form of dry inhalation powder comprising the active ingredients in 
35 admixture with carrier particles. 



Detailed Description of the Invention 



Orazipone or 3-[(4-methylsu^^ 18 * 

locally acting anti-inflammatory agent that decomposes in the blood circulate. A 
method for preparing orazipone for the treatment of inflammatory bowel disease is 
described in European Patent No. 440324 Bl. A powdered inhalation composition of 
orazipone for the treatment of asthma is disclosed in US 6,201,027. 

Suitable pVadrenoreceptor agonists to be combined with orazipone include 
, salbutamol, formoterol, fenoterol, procaterol, salmeterol, clenbuterol, bambuterol, 
bitolterol, carbuterol, hexoprenaline, ibuterol, pirbuterol, reproterol, sulfonterol, 
tulobuterol, clorprenaline, etafedrine, isoetharine, isoproterenol, mabuterol, 
metaproterenol, methoxyphenamine, terbutaline and the like and their salts esters, 
solvates, isomers including enantiomers and diastereomers. The P^&\ 
5 adrenoreceptor agonist is formoterol or a pharmaceutically acceptable salt, hyd ate or 
isomer thereof. Preferred salt is formoterol fumarate, particularly in the form of 
dihydrate. Other suitable salts include acid addition salts of inorganic and organic 
acids, e.g. chloride, sulphate, tartrate, citrate, lactate and succinate salts or solvates 
thereof. 

10 Suitable corticosteroids to be combined with orazipone include beclometha- 

sone, budesonide, fluticasone, mometasone, betamethasone, triamcinolone, 
triamcinolone acetonide, flunisonide, ciclesonide, rofieponide, dexamethasone and 
the like and their salts and esters and solvates. The preferred corticosteroid is 

25 budesonide. 

The preferred inhalation medicament according to the invention comprises a 
combination of orazipone, a pVadrenoreceptor agonist and a corticosteroid. The 
most preferred inhalation medicament according to the invention compnses 
30 orazipone, formoterol or a salt or hydrate thereof and budesonide as a combined 
preparation. 

The combination of the invention is particularly useful in the treatment of 
asthma and other respiratory diseases, such as mild, moderate and severe asthma, 
35 allergic and non-allergic asthma, acute condition of asthma, intermittent asthma, 
episodes in chronic asthma, chronic obstructive pulmonary disease (COPD) and 
adult respiratory distress syndrome (ARDS). The treatment may be symptomatic or 
prophylactic treatment. 



The active ingredients of the combination are presented, separately or 
together, as a pharmaceutical formulation, optionally together with one or more 
pharmaceutically acceptable additive, diluent or carrier. For example, the combmed 

5 preparation may contain the active ingredients in admixture, optionally together with 
one or more pharmaceutically acceptable additive, diluent or carrier. Alternatively, 
one or more of the active ingredients may be presented in a separate pharmaceutical 
formulation such separate formulations being packaged as a combined preparation, 
optionally together a package insert instructing the patient to the correct use of the 

1 0 medicament. 

The active ingredients are preferably in the form of micronized particles, 
preferably having mass median particle diameter of less than about 10 um, suitably 
from about 1 to about 5 um. 

1 5 The amount of orazipone and p 2 -adrenoreceptor agonist and/or corticosteroid 

to be included in the composition is selected such as to achieve the desired 
therapeutical effect. 

20 Suitable daily dose of orazipone is from about 100 ug to about 5000 ug, 

preferably from about 500 to about 2000 Ug, depending on the age and weight of the 
patient and the severity and type of the disease. 

Suitable daily dose of pYadrenoreceptor agonist and corticosteroid vary with 
25 the particular compound, but daily amounts which are used in monotherapy are 

usually suitable. For example, formoterol fumarate is generally administered at a 

dose of from about 10 to about 150 Ug daily, typically 12 or 24 Ug twice daily. 

Budesonide is generally administered at a dose of from about 200 to 1600 ug daily. 

The suitable amounts depend on the age and weight of the patient and the severity 
30 and type of the disease. 

Preferably the medicament of the invention is in the form of a dry inhalation 
powder composition. Such compositions may be prepared e.g. by agglomeration of 
the micronized particles of the active ingredients and possibly the micronized carrier 
35 particles using methods known in the art. 

It is particularly preferred that the dry inhalation powder composition is a 
mixture of the micronized particles of the active ingredients and carrier particles, the 
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carrier particles being typically of coarser particle size. A method of preparing such 
mixtures typically comprises adding the micronized active ingredients and part of the 
carrier particles into a blender and mixing until the powder mixture is homogenous. 
The mixture is then sieved to reduce the number of particle clusters present. 
Thereafter the rest of carrier particles is added and mixed until the powder is again 
homogenous. 

Particularly preferred carrier materials in dry inhalation powder compositions 
are carbohydrates. Carbohydrates suitable for use as a dry powder carrier matenal 
include, for example, monosaccharides such as fructose, maltose or glucose; 
disaccharides such as lactose sucrose or trehalose; polysaccharides such as raffinose 
or melezitose; and alditols such as mannitol, xylitol, lactitol and the like. Preferred 
carrier is lactose or glucose, lactose being most preferred. 

If the medicament contains a carrier, e.g .'lactose, the total amount of the 
active ingredients is about 0.05 - 50 % (w/w), preferably about 1 - 10 % (w/w), 
based on total weight of the composition. 

The mass median particle diameter of the carrier is preferably between 5 and 
150 Mm, more preferably between 10 and 100 urn, most preferably between 15 and 
80 um. 

The medicament may alternatively be in the form of a pressurized aerosol 
where fine drug particles are suspended in a propellant gas. Examples of aerosol 
carriers include non-chlorofluorocarbon-based carriers such as HFA (hydrofluoro- 
alkane). Pressurized aerosols can be prepared according to the methods well known 
in the art. 

The medicament of the invention may also comprise additives such as 
solubilizers, stabilizers, flavouring agents, colorizing agents and preserving agents. 

For administration by inhalation, the medicament according to the invention 
is conveniently delivered by conventional means. For example, the medicament can 
be delivered from inhaler devices well known in the art such as pressurized metered 
dose inhalers, dry powder inhalers or nebulizers. When the medicament is in the 
form of dry inhalation powder, it can be filled in e.g. capsules, cartridges, blister 
packs or a reservoir, from which the powder may be administered by means of a dry 
powder inhaler. 
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In case, one or more of the active ingredients are in separate pharmaceutical 
formulations, the separate formulations may be filled e.g. in a multi-reservoir type 
inhaler as described e.g. in WO 00/64519. Alternatively, the formulations may be 
filled in separate inhalers packaged as a combined preparation. 

The medicament according to the invention may be administered to a patient 
daily or periodically, e.g. one month on treatment and one month off treatment. The 
medicament may be administered as divided doses from 1 to 4 doses a day. 

Suitably, the compositions of the invention comprise the active ingredients in 
amounts such that each actuation provides therapeutically effective dose. For 
example, the medicament suitably contains, per dose, from 6 to 50 fig, particularly 
from 12 to 24 fig, of formoterol fumarate dihydrate, from 50 to 600 fig, particularly 
from 100 to 400 fig, of budesonide and from 100 to 5000 fig, particularly from 200 
to 2000 fig, of orazipone. 

Thus, the medicament may contain, per dose, 12 fig of formoterol fumarate 
dihydrate, 200 fig of budesonide and 1000 fig of orazipone. Administration of one to 
two such doses by inhalation twice daily would be effective in most cases of 
moderate persistent asthma and is likely to suffice in many severe asthmatics, too. 

An example of a particularly preferred embodiment of the invention is an 
inhalation medicament in the form of dry inhalation powder comprising 

a) formoterol or a pharmaceutically acceptable salt thereof having mass 
median particle diameter of less than about 10 urn, preferably from about 1 to about 
5 urn; 

b) budesonide having mass median particle diameter of less than about 10 
fim, preferably from about 1 to about 5 fim; 

c) orazipone having mass median particle diameter of less than about 10 fim, 
preferably from about 1 to about 5 fim; and optionally 

d) carrier having mass median particle diameter between 5 and 150 fim, 
preferably between 10 and 100 fim, more preferably between 15 and 80 fim. 

In the above embodiment, the amount of formoterol or a pharmaceutically 
acceptable salt thereof is preferably 0.01 - 5 %, more preferably 0.05 - 1 %, by 
weight of the composition; the amount of budesonide is preferably 0. 1 - 50 %, more 
preferably 0.5 - 10 %, by weight of the composition; and the amount of orazipone is 
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preferably 0.5 - 50 %, more preferably 1 - 20 %, by weight of the composition and 
the amount of the carrier is preferably 50 - 99.9 %, more preferably 90 - 99.5 %, by 
weight of the composition. 

The invention is further illustrated by the following examples and 
experiments, which are not meant to limit the scppe of the invention. 

Example 1. Dry inhalation powder (per dose) 

Formoterol fumarate dihydrate (micronized) 12 Jig 

Budesonide (micronized) 200 |ig 

Orazipone (micronized) 1000 |ig 

Lactose monohydrate Ph. Eur. a 8 mg 

Micronized active ingredients and part of the lactose were added into a 
blender. The powder mixture was mixed until it was homogenous. The mixture was 
then sieved to reduce the number of particle clusters present. Thereafter the rest of 
lactose was added and the powder was again mixed until it was homogenous. 
Powder was poured into the supply chamber of the multi-dose powder inhaler 
Easyhaler (Orion Corporation trademark) for a supply of 200 doses. 
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Claims 



1 . Inhalation medicament comprising orazipone and Pi-adrenoreceptor 
, agonist and/or a corticosteroid aa a combinad preparation 

2. Wmlation medicament according to claim 1, where* map,- 

adranorecaptor agonist is Mi fa—* *— «*• V"**™ ' S "'' 
«rol bamouterol, bitoUerol, cartmrerol, hexoprenahne, ibuterol, putn.ro!, 
reproterol, sulfonterol, tolobaterol, clorprenaline, etafedrine, rsoethanne, 
0 "oprotereno., mabuterol, metaproterenol, me.hoxyphen.nine. terbutabne or tharr 
sal, aster, solvate or isomer inclnding enantiomam and dtastereomem. 

3 Inhalation medicament according to claim 2, wherem the fc- 
adranoLptor agonist is formotero, or a pharmaceutical!, acceptehle salt or ester or 

»«*°X?Lo» medicament according to any o, Calms . - 3, wherein me 
corticosteroid is beclomethasone, budasonide, fluticasone, mometeaon e 
betamethasone, triamcinolone, triamcino.one acetonide, flun.son.de, ccleson.de, 
rofleponide, dexamemasone or their sal, eaten ^ „ 
5. Inhalation medicament according to claim 4, wnerem me 

20 ^Ithalation medicament according to any of Cairns , to 5, wherein the 
active ingredients are in me form of micronlzed particles having masa median 

^°^^^^^™«<*^ 

25 P ° WdCT 8. hthtdation medicament according to claim 7, wherein me active ingredients 
are in admixture with a carrier. lactose 
9 Inhalation medicament according to claim 8, wherein the carrier is laocae 
W hrhalerdevicecontainingoraziponeandPa-adrenoreceptoragonistan^or 

30 a coruclroid as therapeutically active ingredients for pulmonary 

„ ,„halerdeviceaceordmgtoclaimlO,wMchisadrypowderinhale, 

n. A method for treating asthma and other respiratory disorders which 
comprises tire simultaneous, sequential or separate administration of an effective 
ZZZ orazipone and a fc-adrenoreceptor agonist and/or a cortrcosteroid. 
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ABSTRACT 



An inhalation medicament comprising comprising orazipone and a pY 

Optionally the medicament comprises also one or more pharmaceuUcaUy acceptable 
additives, diluents or carriers. 



